
CHAPTER III
MATERIALS AND METHODS

Materials
Tea tree oil (Australian Bodycare UK Ltd.)
Carbom er (polyacrylic acid) (Sigma-Aldrich Chemie.)
Propylene glycol (Sigma-Aldrich Chemie.)
Glycerin (Sigma-Aldrich Chemie.)
Triethanolamine (Sigma-Aldrich Chemie.)
Sorbitanmonolaurate 20 (Span 20) (Sigma-Aldrich Chemie.) 
Polysorbate 20 (Tween 20) (Sigma-Aldrich Chemie.) 
Polyoxyethylene-10-oleyl-ether (Brij 97) (Sigma-Aldrich Chemie.) 
Polysorbate 80 (Tween 80) (Sigma-Aldrich Chemie.)
Ethanol (Merck LiChrosolv®)
Snake skin (Python molurus) (Thompson Snake farm, London.) 
Equipments

Gas Chromatography Hewlett Packard 5890 Series II 
Gas Chromatography - Mass spectrometry Hewlett Packard 

5971 Series II MS
Mortar and Pestle 
Beaker 
Stirring rod 
Franz diffusion cell 
Magnetic bar 
Magnetic stirrer
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Methods
1. Formulation Procedure

The placebo gel was formulated. Tea tree oil gel formulations 
were prepared by using 1% tea tree oil without emulsifier and with 
four different emulsifiers. Four commercial emulsifiers were chosen 
base on the different of Hydrophile -  Lipophile Balance (HLB) value, 
which were Sorbitanmonolaurate 20 (Span 20) (HLB 8.6), Polysorbate 
20 (Tween 20) (HLB 16.7), Polyoxyethylene-10-oleyl-ether (Brij 97) 
(HLB 12.4), and Polysorbate 80 (Tween 80) (HLB 15), in 3 different 
concentrations, which were 0.5 %, 1 % and 2 %.



Table 2 Percentage of ingredients in tea tree oil gel formulations
Tea tree oil (%) Emulsifier (%) Carbomer

(%)
Propylene 
Glycol (%)

Glycerin
(%)

Triethanolamine
(%)

Placebo gel “ “ 0.5 10 15 0.5

Tea tree oil gel (without 
emulsifier)

1 " 0.5 10 15 0.5

Tea tree oil gel with 
0.5% Span 20

1 0.5% Span 20 0.5 10 15 0.5

Tea tree oil gel with 1% 
Span 20

1 1% Span 20 0.5 10 15 0.5

Tea tree oil gel with 2% 
Span 20

1 2% Span 20 0.5 10 15 0.5

Tea tree oil gel with 
0.5% Tween 20

1 0.5% Tween 20 0.5 10 15 0.5

Tea tree oil gel with 1% 
Tween 20

1 1% Tween 20 0.5 10 15 0.5

Tea tree oil gel with 2% 
Tween 20

1 2% Tween 20 0.5 10 15 0.5

Tea tree oil gel with 
0.5% Bri) 97

1 0.5% Brij 97 0.5 10 15 0.5

Tea tree oil gel with 1% 
Brij 97

1 1% Brij 97 0.5 10 15 0.5

Tea tree oil gel with 2% 
Brij 97

1 2% Brij 97 0.5 10 15 0.5

Tea tree oil gel with 
0.5% Tween 80

1 0.5% Tween 80 0.5 10 15 0.5

Tea tree oil gel with 1% 
Tween 80

1 1% Tween 80 0.5 10 15 0.5

Tea tree oil gel with 2% 
Tween 80

1 2% Tween 80 0.5 10 15 0.5
'ง
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To m ake placebo gel, d isperse  C arbom er in  w ate r and leave 
over night. A fter that, reb lend w ell and add  P ropy lene glycol and 
glycerin  and  reb lend again. S tir in  T riethanolam ine, to  ad just p H  o f  
form ulation to  around 5.5, and b lend  until hom ogeneous.

To m ake T ea  tree  oil gel w ithout em ulsifier, d isperse  C arbom er 
in w ate r and leave over night. A fter that, reb lend  w ell and add 
P ropylene glycol and glycerin  and reb lend  again. S tir in 
T riethanolam ine and blend until hom ogeneous. T hen , stir in T ea  tree  
oil and keep  blending for 5 m inutes.

To m ake T ea tree  oil gel w ith  em ulsifier, d isperse  C arbom er in 
w ate r and leave over night. A fter that, reb lend  w ell and  add  P ropylene 
g lycol and glycerin  and reb lend again. S tir in T riethanolam ine and 
blend until hom ogeneous. N ow , the p la in  gel is p repared . B lend 
em ulsifier w ith  T ea  tree oil and keep  b lend ing  fo r 5 m inutes, then  
pou r the m ixture o f  em ulsifier and T ea  tree  oil in to p la in  gel and keep  
blending for 5 m inutes.

2. Analysis Procedure
T he analysis procedure w as carried  to  analyze terp inen-4-o l by  

using G as C hrom atography and G as C hrom atography -  M ass 
Spectrom etry.

1. C om ponents identification o f  te a  tree  oil w as perform ed 
using G as C hrom atography -  M ass S pectrom etry . T ea  tree  oil 0.2% in 
ethanol w as prepared  and in jected  to  the  m achine in  condition  as 
follow ; in jecto r tem perature w as 250°c, detec to r tem perature  w as 
280°c, starting  tem perature at 50°c and holding for 5 m inutes,
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increasing tem perature 20°c p e r m inute until reach ing  the highest 
tem peratu re  a t 220°c, holding for 5 m inutes and decreasing 
tem peratu re  for cooling dow n.

2. A n analytical sam pling o f  pu re  te a  tree  oil as the standard  
curve w as taken  under d ifferen t concen trations. S tandard  solution o f
0 .02% , 0 .04% , 0 .06% , 0 .08% , 0 .10% , 0 .12% , 0 .14% , 0 .16% , 0 .18%  
and 0 .20%  te a  tree  oil in e thano l w ere  p repared  by  d isso lved  tea  tree  
oil 1 pi, 2 pi, 3 pi, 4 pi, 5 pi, 6 pi, 7 pi, 8 pi, 9 p i and 10 p i in ethanol 
5 ml, respectively .

3. Release Procedure
1. F ranz diffusion cell w as u sed  fo r re leasing  procedure. T ea  

tree  oil 1 g form ulations w ere  p u t on  the m odel skin. E ach  form ulation 
w as applied  and perform ed the  release  p rocedure  in trip licate  in order 
to  com pare accuracy and p rec is ion  o f  the  resu lts. T he recep tor 
com partm ent contained ethanol as d isso lvable  so lvent for the tea  tree  
oil com ponents. Snake sk in  w as u sed  as the sk in  m em brane w hich has 
m any properties sim ilar to  hum an stra tum  com eum . (W illiam s and 
B arry  1994:563-566) S nake skin w as trea ted  by  rinsing in purified 
w a te r and then  rinsing in A cetone. A fter rinsing in w a te r one m ore 
tim e, snake skin w as soaking  in w a te r for 1 hour and  ready  to  be used. 
T he cell w as adjusted  to  the tem pera tu re  a round  37°c, w hich  is sim ilar 
to  hum an body tem perature.



74

2. E ach  sam ple w as co llec ted  every hour for 6 hours and tested  
by  using the snake sk in  as a sk in  m odel, to observe its penetration. 
T he sam ples w ere  co llec ted  from  the recep tor com partm ent o f  franz 
d iffusion cell by  m icro  sw inge  and w ere in jected  to  G as 
C hrom atography in  cond ition  as follow; in jector tem perature  w as 
250°c, detecto r tem pera tu re  w as 280°c, starting tem perature a t 50°c 
and holding fo r 5 m inutes, increasing tem perature 20°c p er m inute 
until reaching  the h ighest tem perature  a t 220°c, holding for 5 m inutes 
and decreasing  tem pera tu re  for cooling dow n.

3. C om pared  concen trations o f  m ain com ponent o f  te a  tree  oil 
re lease  from  various gel form ulations by plo tting  graphs b e tw een  
concen tration  (% v/v) and  tim e by  taking accum ulative concen trations 
o f  m ain com ponen t o f  te a  tree  oil in ethanol from  the recep to r 
com partm ent o f  franz d iffusion  cell be tw een  1 hour to  6 hour.
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